Toxoplasmosis is caused by an obligatory intracellular protozoon. It causes a wide range of diseases with toxoplasma encephalitis commonly encountered in HIV/AIDS patients. This work was carried out to determine the seroprevalence of toxoplasma antibodies (IgM and IgG) in HIV/AIDS patients attending the Yaoundé University Teaching Hospital (UTH) in Cameroon. Sera were collected from 133 HIV/AIDS patients at the out-patient department and the ELISA technique was employed serologically to determine toxoplasma antibodies. Of the 133 patients 83 (62.4%) were females and 59 (37.6%) were males; ninety three (69.9%) were positive for toxoplasma antibodies. Fourteen (10.8%) of the 93 of seropositive patients presented with both IgG and IgM-antibodies in their sera while fifty six (42.1%) and 8 (6.0%) were only sero-positive for toxoplasma IgG or IgM-antibody respectively This rate of infection was not dependent on the patient's sex or age (X 2 =11.49, P>0.05). The data provides enough evidence to conclude that 64.7% of the positive cases were due to reactivated infection.
INTRODUCTION
Toxoplasmosis is caused by an obligatory intracellular protozoan; Toxoplasma gondii of worldwide distribution (1) . It has gradually evolved over the pass decades to be among the most common opportunistic diseases in HIV/AIDS in developing countries (2) . The prevalence of seropositivity for antibodies against Toxoplasma gondii has been estimated at 3% in Western Europe and 67% to 90% in tropical countries. Transmission is mainly by ingestion of tissue cysts in raw and undercooked meat, exposure to oocysts in contaminated vegetable or contact with faeces of a felid (2) .The development of a cell-mediated immunity after an acute infection results in the control of the disease, but not the eradication of the infection. The issuing of a chronic or latent phase of infection is characterized by the presence of the persistence form (cysts) of the organism in tissues (skeletal muscles, heart and brain). An infected individual who develops a defective cell-mediated immunity is at risk of reactivated infection (1, 2, 3) . In Cameroon such data are scarce, and information used is usually from developed countries. This study was therefore carried out to determine the sero-prevalence of T. gondii among HIV/AIDS patients to help guide health care providers initiating treatment.
MATERIALS AND METHODS Study Area
This study was carried out at the University Teaching Hospital in Yaoundé (UTHY), located in the Central Region of Cameroon. Yaoundé is the political capital of Cameroon; with a cosmopolitan population of 3,098,044 (~16%) inhabitants of a total population of 19,406,100 peoples. The town therefore attracts people from all regions of the country. The University Teaching Hospital (UTH) Yaoundé, where the study was conducted is one of the 4 reference hospitals in Yaoundé, which handles the diagnosis, treatment and management of many diseases including toxoplasmosis and HIV/AIDS.
Study Population and Sample Collection
This study was carried out from February 2010 to May, 2010. We used volunteer patients already diagnosed and confirmed to be HIV positive. Written informed consent forms were distributed to the participants one week prior to the beginning of the samples collection. Only HIV positive volunteers who returned their informed consent forms duly signed were recruited irrespective of their gender or clinical state of the disease. All age groups were recruited in the study. We collected at least 2ml of venous blood from each patient. The samples were then centrifuged after the blood had clotted to obtain serum that was collected into serum-tubes and stored in the freezer for at most three days. Collection was done every week day from 8 am to 1pm and sample processing was done twice a week or once a batch reaches 9 samples collected.
Sero-analysis
The ELISA technique was employed to estimate the levels of toxoplasma IgG and IgM antibodies in patients' sera collected. Toxoplasma gondii antibody enzyme ELISA kit is a solid phase enzyme-linked immune-sorbent assay (ELISA). The ELISA method relies basically on the formation of an antigenantibody complex, on which an enzyme conjugate binds and then reacts with a substrate that is detectable by the ELISA machine. Therefore if a patient has toxoplasma antibodies, they will bind on the antigens coated on the walls of the microwells. The intensity of the reaction between a substrate and the conjugate enzyme is reflective of the degree of the formation of the antigen-antibody complex and hence, estimates qualitative and quantitative toxoplasma antibodies in the patient's serum. The procedure was carried out as described by Calderaro et al. (4) 
Reporting Results
The ELISA gives results in terms of absorbance (optic density). The values of IgM and IgG are calculated using a calibration curve converted in the standard international units/ml (IU/ml). For IgG values > 73IU/ml positive = 60 to 73 IU/ml equivocal < 60 IU/ml negative For IgM values > 37 IU/ml positive = 30-37 IU/ml Equivocal < 30 IU/ml negative Statistical Analyses The Chi-Square test was used to test the association between patient characteristics of the sample population and Toxoplasma gondii sero-positivity data. A confidence level of 95% was chosen (Pvalue = 0.05) and values of chi-square computed using Yates correction.
RESULTS
A total of 133 immune compromised (HIV/AIDS) patients participated in this sero-survey. Ninety three (69.9%) of the patients were sero-positive for toxoplasma-antibodies and 40 (29.1%) were seronegative. Fourteen (10.8%) of the 93 (69.9%) of the sero-positive patients presented with both IgG and IgM-antibodies in their sera. Fifty six (42.1%) and 8 (6.0%) were only sero-positive for toxoplasma IgG or IgM-antibodies respectively. Seven (5.2%) were sero-positive for IgG-antibodies and ambiguous in IgM titers, and 2 (1.5%) were only sero-positive for IgM-antibodies and ambiguous for toxoplasma IgG-antibodies. Three (2.3%) were serologically ambiguous for both toxoplasma IgG-and IgM titers. Two (1.5%) were serologically ambiguous for toxoplasma IgG-antibodies and negative for IgM while 1 (0.7%) was ambiguous for IgM and negative for IgG antibodies (Table 1) . From the 93 positive patient samples analyzed, 119 positive titers where obtained. 77 (64.7%) and 7 (5.9%) IgG titers were fully established and ambiguous respectively, and 24 (20.2%) and 11 (9.2%) IgM titers were fully established and ambiguous respectively. The data provided a Pvalue > 0.5 (table2). Of the 133 HIV/AIDS patients that participated in the human sero-survey, 83 (62.4%) were females and 50 (37.6%) were males. Fifty nine (71.1%) of the 83 (62.4%) females and 34 (68.0) of the 50 (37.6%) males were sero-positive for Toxoplasmaantibodies (Table 3 ). The age of the studied population ranged from 17 to 55 years of age. The data was categorized into 8 ranges with a class width of 4. The modal class was 26 -30 years of age, with a frequency of 39 (29.3%) and an observed sero-positivity frequency of 32 (24.1%) (P<0.05) ( Table 4) . 
DISCUSSION
The T. gondii seroprevalence estimated for human population varies greatly among different countries, among different geographical areas within the same country, and among different ethnic groups living in the same area (5) . In this study the prevalence of Toxoplasma gondii antibodies in an HIV-positive population at the UTHC Yaoundé was found to be 69.9%. This figure does not differ much from that obtained in other African countries : 75.4% in Nigeria (6), 60% from AIDS patients in Cote d'Ivoire (7), 58.4% in Tunisia (8), 53.6% in Benin (9), 40.2% in Senegal (10), 34.1% from pregnant women in Sudan (11), and 28.5% in HIV positive women in Benin (5) and confirms the geographical variation. The absence of prevention strategies on serious risks of acquiring primary infection during pregnancy in these countries may account for these important prevalence values. In Cameroon, a similar study carried in 1992 (12), revealed a toxoplasmosis sero-prevalence of 77.1% in pregnant women. The difference in the seroprevalence of toxoplasmosis obtained in this study can be associated to the fact that in some HIV/AIDS patients, the failing immune system may not produce detectable amounts of antibodies, hence may account for a low sero-prevalence in the sample. Recently, highly active antiretroviral therapy (HAART) against HIV infection has been advocated for improving the immune status of patients thus reducing the incidence of opportunistic infections (13) ; The studied population was on antiretroviral treatment regimens thank to the implementation of a national decentralization programme for HIV care in 2006 that led to existing health infrastructures being overwhelmed by a huge demand for treatment (14) . This could explain the fact that most patients with antibodies presented with no clinical symptoms of the disease. However non-adherence remains a major concern as the antiretroviral treatment (ART) programs scale up and as more patients are expected to remain on this life-long therapy, this necessitates the need for the development of additional interventions to maintain optimal adherence to ART and consequently to reduce patients' vulnerability to opportunistic infections (15). The particular clonal lineage may be different compared to the rest of the continent and the world. However, studies by Lindström et al. (16) described the genotype distribution in Uganda to be very similar to that in Europe, where type II allele of SAG2-locus was the most common. As compared to other areas (Uganda where the prevalence was 80%), this area presents a better socio-economic condition, rapid urbanization, improved access to potable water and sanitation facilities though constant breakdowns from time to time, continued awareness around good hygiene, education and rare exposure to stray cats are characteristics of the Yaoundé region. The global variation in prevalence may also be attributed to different cultural habits. The high prevalence has been linked to the practice of Buddhism in Thailand which has significantly led to the increase in amount of stray cats, hence increased possibility of human infection (13) . In Mexico and Brazil, cats are fed with raw viscera and leftover, increasing the chance of human infection (17) . A 64.7% IgG to 20.2% IgM titer provide enough statistical evidence to conclude that there is a 95% possibility of any random patient of presenting with at least a high IgG titer for toxoplasma antibodies. This can be surely attached to their failing immune system increasing the patient's vulnerability and the fact that IgG-antibodies last longer than IgM-antibodies. It is therefore possible most of the toxoplasmosis cases in HIV/AIDS are due to a reactivated infection (18) . A 3/5 ratio of male to females (p>0.05) did not provide enough statistic evidence that positivity of toxoplasma antibodies is not sex dependent. Hence, any random gender with equal risk behaviors can be positive or negative. The modal class in this study was within the range of 26 to 30 years of age and could be due to the fact that this age group constitute the most active part of a population and are therefore exposed to many risk factors. However, the statistics did not provide enough evidence to incriminate a particular HIV/AIDS age group to positivity with toxoplasma antibodies.
CONCLUSION
This human sero-survey has shown the presence of toxoplasmosis amongst HIV/AIDS patients at UTHCY, with a prevalence of 69.9%. This infection rate does not depend on the patient's sex or age. The data also provide enough evidence to conclude that 64.7% of the positive cases are due to reactivated infections.
Pregnant women and immunecompromised patients should be screened for previous Toxoplasma gondii exposure to ensure adequate clinical and individual precautions to prevent an acute or a reactivated infection.
